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为 20.1 %，硅铝比为 4.67的 Y型分子筛产品，基本符合 FCC催化剂用的晶
化产物标准。通过 XRD、Raman、TEM、SEM和 EDS等手段表征分子筛产








88.7 %，二甲醚的选择性在 99 % 以上。本文还研究了水对该催化剂活性的



















Kaolin is a kind of mineral clay mainly composed of kaolinite and 
halloysite. Its application involves a lot of industrial areas. Catalysis industry is 
one of them. By use of  TEM、SEM、XRD and IR, we found that the main 
component in Longyan Kaolin was kaolinite; halloysite took the second place. 
There were still some quartaz and hydromica in Longyan kaolin.   
One of the most important applications of kaolin in catalysis is to be used as 
the raw material for FCC (fluid catalytic cracking) catalyst. The zeolite produced 
with in-situ crystallization method is widely used since the method is developed. 
In this method, we produced Y zeolite with Longyan Kaolin successfully. 
Through selecting appropriate kaolin resource, controlling the calcination 
temperature of kaolin, adjusting initial reactants and reaction time, Y zeolite with 
crystallinity of 20.1 %, SiO2 / Al2O3 of 4.67 could be produced, which is 
qualified for FCC catalyst. There was P zeolite in the products and it could be 
restrained by controlling the quantity of initiator and reaction time. 
Modified kaolin can be used as the catalyst for producing dimethyl ether 
(DME) from methanol in gas phase. Lewis acid and Bronsted acid were found on 
the suface of acid modified Longyan kaolin. And most of them are weak acid. 
We produced DME from methanol on acid modified Longyan Kaolin successful. 
In the temperature of 260 ℃, the conversion of methanol is 88.7 %, and the 
selectivity of DME is above 99 %. Water has little effect on the catalysis activity 
for there are both Lewis acid and Bronsted acid on the surface of the catalyst. So 
it may be used in the catalyst for one step synthesis in the future. 
































方式的不同，又可分为 1:1型 2:1型和 2:1:1型层状结构。在这些结构类型中，
均可发生同形置换，使每族矿物都可分为二八面体和三八面体型。在二八面体
型中，八面体片中的八面体孔隙只有 2 / 3被阳离子占据，在三八面体形中，
八面体片中的八面体空隙全部被阳离子占据。1:1型层状结构单元层类型中的
二八面体型的粘土矿物被划分为高岭石族。这一族的矿物包括高岭石、迪开石、
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晶系，由 Al2(OH)6八面体和 SiO4四面体所构成的层面有规则地累积而成，结







的化学组成至今尚未得到精确的结果。高岭石的理想成分是：SiO2 46.54 %, 
Al2O3 39.5 %,H2O 13.96 %，但事实上如此精确的组成即使有也很少见。高岭
石样品中一般都含有 Fe2O3、TiO2、CaO、MgO，另外，K2O 和 Na2O 也经常
存在。Ross和 Keer对一系列高岭石做了相关研究，结果表明在这些高岭石中































图 1.1 高岭石结构单元层结构示意图[2] 





的 SiO2 / Al2O3的理论比值与高岭石的相同，由类似高岭石的结构单元层组成，
各层可沿 a轴、b轴两个方向任意错动，结构的有序度很低。由于晶层堆叠凌
乱，层间没有氢键连结，水分子很容易乘虚而入。10 Å 埃洛石的化学式为
Al4Si4O10(OH)8·4H2O，单胞厚为 10.1 Å，比高岭石多出 2.9 Å，相当于多一层
层间水的厚度。这层间水在 50~95 ℃时就会失去大部分，剩下小部分水封闭在
层间，这时埃洛石则转变为 7 Å~10 Å的稳定化学变种。7 Å埃洛石结构含有
2.2~2.3 个 H2O，包括羟基水和封存在层间的少量残留水，单胞厚度缩小到
7.3~7.9 Å。7 Å埃洛石比较稳定，自然界中存在的大多数都是这种埃洛石。 
埃洛石也具有多种形貌，细粒级主要为管状，此外还有空心角锥状、三角
形状和球状，粗粒级为球状集合体。埃洛石多数为粗短的管状，管长一般在
1~2.5 µm 之间，长径比约 15~5:1，管径均匀，管壁较完整，管壁上的纵轴一
































以硅铝比值比白云母略高，而且钾含量比白云母低。SiO2 / Al2O3 比值约为 
2.04~2.14, K2O含量在 5～6％左右。 
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表 1.1 我国高岭土矿床分类[1] 




风化残余型 高岭石、7 Å、10 Å埃洛石、石英 江西景德镇、福建同安 风化
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表 1.2 风化型和含煤建造沉积型高岭土物质组成对比[5] 
Tab. 1.2 A comparative result on material composition between weathering 
residual kaolin and coal bearing formation sedimentary one 
类型 化学成分 矿物组成 高岭石结晶度 
















表 1.3 高岭土的矿石类型[6] 
Tab. 1.3 The ore types of kaolin 
类型 矿石特征 
硬质高岭土（高岭石岩） 质硬(硬度 3～4)，无可塑性，粉碎，磨细后具可塑性 
软质高岭土（土状高岭土） 质软，可塑性一般较强，砂质含量 < 50 % 
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